DocketNo. 67,014-005 
EM #EL 923721513 US 

SEAT ASSEMBLY MACHINE 
WITH INDEPENDENTLY MOVEABLE HEADREST ALIGNMENT 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority to Provisional Patent Application Serial No. 
60/268,763 filed on February 14, 2001. 

BACKGROUND OF THE INVENTION 

This invention generally relates to seat assembly machines. More particularly, 
this invention relates to a machine for assembling vehicle seats having an independently 
moveable headrest alignment feature. 

Typical modem day vehicles include driver and passenger seats having headrests 
that provide support for an individual's head. Headrests are particularly useful for 
preventing neck strain or injxiry as a result of a collision, for example. 

Typical seat arrangements include a seat frame that provides support for an 
individual. The seat frame typically is covered by a cushion and a fabric covering. The 
headrest typically has two support posts that are received within corresponding portions 
of the seat frame. The covering over the seat typically has premade holes through which 
the headrest posts are inserted. 

One challenge in making vehicle seats is properly aUgning the openings in the 
seat frame and the openings in the seat cover material and maintaining that aUgnment 
during assembly so that the assembled arrangement has the openings properly aUgned as 
needed for eventually inserting the headrest support posts. Various machines have been 
utilized to assemble seats that incorporate design features for aligning the frame openings 
and the cover openings. One drawback associated with most machines is that they do not 
consistently provide accurate aUgnment. This results in sometimes poorly aUgned covers 
over the seat back which renders a particular unit unuseable in a vehicle. Under some 
circumstances the seat back can be removed from the fabric cover but this is a time- 
consuming and, therefore, expensive process. Under other conditions, it is not worth 
attempting to remove the seat back from the cover so that the unit is discarded. In either 
situation, there is waste and a loss of economies in production. 
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[6] Typical assembly machines that include a headrest alignment feature have the 

headrest alignment structure fixed relative to a seat clamping structure so that the two 
only move together before or during an assembly process. While such arrangements 
provide for enhanced accuracy, there are difficulties associated with them. It is not 
always easy for an operator to ensure proper alignment during the seat assembly process. 
Additionally, such machines are only capable of handling a specific type of seat frame. If 
a different seat frame were used, the machine would need to be adjusted, which typically 
would require at least temporarily removing the machine from production and incurring 
labor costs for making adjustments to the machine setup to acconmiodate another seat 
design. Moreover, some seat frames have a headrest incorporated into the seat so that a 
separate headrest with posts is not necessary. Such seat frames cannot be accommodated 
in the machines that have a fixed headrest alignment feature. 
i;3 [7] There is a need for an improved seat assembly machine that is versatile and 

enhances accuracy. This invention addresses those needs while avoiding the 

!;f! shortcomings and drawbacks ofthe prior art. 

i y 

j; ?.5i9 

1:"^ SUMMARY OF THE INVENTION 

i!3 rsi In general terms, this invention is a seat assembly machine that has a headrest 

rlj 

^ alignment feature that is independently adjustable relative to other portions of the 

!:S machine. 

fU [9] One example machine designed according to this invention includes a support 

frame. A seat frame holding mechanism is moveably supported by the support frame so 
that it can be selectively moved relative to the support frame to complete a seat assembly 
process. The seat frame holding mechanism includes a clamping member that secures a 
selected portion of the seat in position for the assembly process. A mover mechanism 
selectively moves the first mechanism during the seat assembly process. An alignment 
mechanism is moveable relative to the support frame independent of the seat frame 
holding mechanism. A biasing mechanism operates to bias the alignment mechanism in a 
direction toward the seat frame holding mechanism. The alignment mechanism includes 
at least one aUgnment member that is adapted to protrude through an opening in a cover 
for the seat and a corresponding opening in the seat frame. A plurality of supports hold 
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the seat cover in position so that the seat frame and cushion can be stuffed into the cover 
in a reverse stuffing operation. The bias provided by the biasing mechanism is overcome 
by the moving force of the mover mechanism so that the alignment mechanism moves 
with the seat frame holding mechanism during the seat assembly process. The alignment 
mechanism is selectively moved into a position to provide alignment between the seat 
cover and the seat frame and is capable of moving independently of the first mechanism 
and the mover mechanism. 
[10] In one example, the alignment mechanism has a base with two posts that are 

adapted to protrude through two openings in a seatback cover. The two posts are adapted 
to be received into corresponding openings on the seat frame so that proper alignment of 
the seat frame and cover before the seat frame is inserted into the cover. 
[11] In one example, the alignment member is supported on a carriage and moves with 

1:3 the carriage. The aUgnment member in one example has a second degree of freedom in 

!:q that it is partially selectively moveable relative to the carriage. 

iTt [12] An operator switch preferably is provided that allows the operator to control the 

iU 

|,4 independent movement of the alignment member relative to the remainder of the 

•""^ machine. In one example, the alignment member is selectively placed into a position 

Q where it is out of the way and not used so that seat assembly can be completed for seats 

ry- 

\2 that have a headrest already incorporated into the seat frame. With such seats, the 

alignment issues otherwise presented are not of a concern. 
I'U [13] The various features and advantages of this invention will become apparent to 

those skilled in the art from the following detailed description of the currently preferred 

embodiment. The drawings that accompany the detailed description can be briefly 

described as follows. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[14] Figure 1 diagrammatically illustrates, in perspective, exploded view, selected 

portions of a machine designed according to this invention. 
[15] Figure 2 is a side view of the embodiment of Figure 1 . 

[16] Figure 3 is a side view of selected portions of the embodiment of Figure 1. 



3 



Docket No. 67,014-005 
EM #EL 923721513 US 



[17] Figure 4 is a side view showing an early stage of a seat assembly operation using 

the inventive machine. 

[18] Figure 5 is a side view illustration of a later stage of the seat assembly operation. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[19] Referring initially to Figures 1 and 2, a seat assembly machine 20 is useful for 



assembling a seat frame portion 22 with a finish fabric cover 24. The illustrated machine 
is particularly useful for using a so-called reverse stuffing operation to insert the seat 
frame 22 into the fabric cover 24. The seat frame 22 includes a support frame and 
cushion as known in the art. The seat frame includes two receivers 26 that receive 
support posts from a corresponding headrest (not illustrated) as known in the art. The 
fabric cover 24 includes two openings 28 through which the headrest posts are eventually 
tj inserted. Such seat frames and fabric covers are well known in the art. 

[20] The seat assembly machine 20 includes a support frame 30 having a base portion 

32, vertical support members 34 and an upper support portion 36. In one example, the 
support frame 30 is made from steel tubmg. 
''^ [21] The upper support portion 36 of the frame 30 supports a seat frame holding 

Q mechanism 40. A pair of clamp members 42 (only one is visible in the illustrations) 

rii 

^ operate to secure the seat frame 22 to the seat frame holder 40. A mover device 44, such 

% as a conventional, pneumatic cylinder arrangement selectively causes the seat frame 

'is?? 

I U holder 40 to move relative to the frame 30 during the seat assembly operation. Other 

example devices useful as a mover device include a hydraulic cylinder arrangement or a 
gas spring. As can be appreciated from the drawings, a shaft 46 moves out of a cylinder 
of the mover device 44 as the seat frame 22 is pushed downward according to the 
drawings. This can be appreciated by comparing Figures 4 and 5, for example. The 
mover device 44 preferably comprises commercially available, conventional components. 
A variety of moving mechanisms may be used in a machine designed according to this 
invention. Those skilled in the art who have the benefit of this description will be able to 
select appropriate components to meet the needs of their particular situation, 
[22] An ahgnment mechanism 48 facilitates properly ahgning the openings 28 on the 

fabric cover 24 with the receivers 26 in the seat frame 22. The alignment mechanism 48 
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includes a support plate 50 upon which two alignment posts are securely positioned. The 
alignment posts 52 preferably are set at a distance that corresponds to the distance 
between the openings 28 and the receivers 26, respectively. During the assembly 
process, the posts 52 are received through the openings 28 on the fabric and at least 
partially into the receivers 26 on the seat frame so that a proper ahgnment of those 
components is achieved. 

[23] The alignment mechanism 48 is supported on a carriage 54 that is moveable 

relative to the frame 30. The illustrated example includes carriage support members 56 
that facilitate a biasing device 58 biasing the carriage 54 toward the seat frame holder 40 
(i.e., upward according to the drawings). In one example, the biasing device 58 is a 
pneumatic cylinder arrangement as known in the art. A variety of biasing arrangements 
are within the scope of this invention. Those skilled in the art who have the benefit of 
this description will be able to select appropriate components to meet the needs of their 
particular situation. 

[24] The alignment mechanism 48 in the iUustrated example is also selectively 

adjustable relative to the carriage 54. The ilhistrated arrangement includes a telescoping 
'^'^^ cyhnder having portions 60 and 62 so that the position of the support plate 50 relative to 

□ the carriage 54 is selectively moveable to a number of possible positions between two 

extremes. The cylinder arrangements in the illustrated example include a pneumatic 
:;| cylinder as known in the art. A variety of adjustment mechanisms may be included to 

I'y selectively adjust the position of the support plate 50 relative to the carnage 54. 

[25] A plurality of fabric supports 70 are supported by the frame 30 so that they are in 

position to hold the fabric cover 24 in place prior to the assembly operation. A plurality 
of rollers 72 are supported on ends of the support members 70 to facilitate insertion of the 
seat frame 22 into the fabric cover 24. As known in the art, the fabric cover 24 preferably 
is tumed inside out prior to assembly. The fabric cover 24 is conveniently placed over 
the supports 70 during the seat assembly process. 
[26] The illustrated example includes manually operable controls 80 having switches 

82 that are selectively operated by a user of the machine to control movement of the 
various portions of the machine. The controls 80 can be made from conventional 
components, hi one example arrangement, one control 80 selectively controls movement 
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of the mover 44 while a second control controls independent movement of the carriage 54 
relative to the support frame 30 by adjusting the biasing device 58. Another control may 
be included to separately control movement of the support plate 50 relative to the carriage 
54. Depending on the needs of a particular situation, multiple controls can be included to 
provide a machine operator with the desired amount of freedom to selectively move and 
align the various portions of the machine 20. 

[27] Referring to Figures 4 and 5, an example seat assembly process is illustrated. As 

shown in Figure 4, the fabric cover 24 preferably is draped over the supports 70 with the 
alignment posts 52 protruding through the openings 28 in the fabric cover 24. The seat 
frame 22 preferably is secured into place by the clamping members 42 with the headrest 
post receivers 26 facing toward the alignment posts 52. Once the alignment posts 52 are 
at least partially received within the receiver portions 26, proper alignment is achieved. 
The mover mechanism 44 preferably is then activated and begins moving the seat frame 
22 into the cover 24 (i.e., downward according to the drawings). As the seat frame 22 
moves down into the cover 24, the cover rolls upon the rollers 72 and is effectively 
wrapped over the seat frame 22. This so-called reverse stuffing operation provides a 
secure placement of the seat frame 22 within the cover 24. 

[28] As the moving mechanism 44 causes the seat holder portion 40 to move 

downward (according to the drawings), the bias of the biasing device 58 is overcome by 
the force of the mover mechanism 44 so that the carriage 54 moves relative to the frame 
30 responsive to movement of the seat frame 22. A pressure regulator mechanism 84 is 
shown in the illustrated example that releases pressure from an air cylinder in the biasing 
device 58 responsive to the force of the first mover mechanism 44. The pressure 
regulating mechanism 84 can comprise conventional components. Depending on the 
chosen biasing member 58, the pressure regulator may be otherwise considered a release 
mechanism that selectively releases at least a portion of the bias provided by the biasing 
member 58 responsive to the moving force of the first moving mechanism 44. 

[29] In the illustrated example, the telescoping arrangement of the alignment 

mechanism 48 temporarily collapses responsive to the force of the mover 44. Eventually, 
the carriage 54 bottoms out on the frame 30, This is timed so that the seat frame 22 is 
fully inserted in the cover at or by this point in the process. 
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After the seat frame 22 is fully received within the fabric cover 24, the moving 
mechanism 44 retracts the shaft 46 causing the seat holder 40 to move back to the initial 
position shown in Figure 4. At that point, the covered seat frame is released by releasing 
the clamping members 42 and another seat assembly process can be completed, 

A significant advantage to this invention is that the alignment mechanism is 
independently moveable relative to the mechanism that is responsible for holding the seat 
frame in position. The independent moveabiUty allows an operator more freedom in 
accurately ahgning the openings 28 in the cover 24 and the receiver portions 26 and the 
seat frame 22. 

Moreover, the inventive machine is readily capable of being used to assemble a 
variety of seat types. Changes in the dimensions to the seat frame are readily 
accommodated because of the independent adjustabiUty of the aUgnment mechanism 48. 
The inventive machine further is capable of allowing a reverse stuffing operation to be 
completed on a seat frame that does not have a separate headrest assembly. The diversity 
and adjustability features of the inventive arrangement provide a time-saving, more 
accurate and more economical approach to assembling vehicle seats. 

The preceding description is exemplary rather than limiting in nature. Variations 
and modifications to the disclosed examples may become apparent to those skilled in the 
art that do not necessarily dep^ from the essence of this invention. The scope of legal 
protection given to this invention can only be determined by studying the following 
claims. 



